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(54) Abstract Title 

Making optical waveguides 

(57) An optical waveguide is made by applying. For a lower clad layer (102) to a glass substrate (100) a metal 
layer (104) is formed on the lower clad layer, and a metal pattern is formed photolithographically using 
photoresist (106) and then selectively etching the metal layer. Then, an optical polymer layer (1 10) is applied to 
the metal pattern, the optical polymer layer in a metal-free portion of the metal pattern is cured by irradiating 
-UV light-onto-the lower-$urface~olthe~substrat6,-and the.wavegulde-core is formed-by- removing the uncured 
portion of optical polymer layer. Finally, an upper clad layer is formed on the lower clad layer and the 
waveguide (Fig 9, not shown), the waveguide core preferably having a higher R.l. than the upper and lower 
clad layers. 
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# # 2323182 

OPTICAL WAVEGUIDE DEVICE FABRICATION 

BACKGROUND OF THE INVENTION 
5 The present invention relates to the fabrication of optical 
waveguide devices using an optical polymer. 

In fabrication of optical waveguide devices, optical 
polymers, RIE (Reactive Ion Etching) , phot obi eaching or a 
10 poling induced waveguide method are generally employed. 
However, these methods require additional vacuum equipment 
and bring about an increase in processing time and process 
complexity, thus lowering product yield. 

15 SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide 
a method of fabricating an optical waveguide device which 
is markedly simplified by using a UV-curable optical 
polymer. Another object of the present invention is to 

20 provide such a method which can reduce process time without 
the use of additional vacuum equipment. 

Accordingly, a method of fabricating an optical waveguide 
device according to the present invention comprises: 
25 forming a pattern layer on a lower clad layer; 

forming an optical polymer layer on the pattern layer; 

curing the optical polymer layer over a pattern- free 
portion of the pattern layer by irradiating it through the 
lower clad layer; 
30 removing the xincured parts of the optical polymer 

layer, and the pattern layer; and 

forming an upper clad layer on the lower clad layer 
and the optical polymer layer. 

35 Preferably, the lower clad layer is formed on the. surface 
of a glass substrate. The substrate may be formed £rom 
slide glass, polycarbonate or polymethyl methacrylate In 
such a case, the optical polymer layer is prefei^ably 
irradiated through the substrate and lower clad-l-ayer. The 



optical polymer layer may be irradiated with UV light. 

Preferably, the pattern layer is formed by selectively 
etching a metal layer. The uncured parts of the optical 
5 polymer layer, and the pattern layer, may be removed by an 
etching solution . 

The optical polymer layer may be formed of a linear or non- 
linear polymeric material having a higher refractive index 
10 than the upper clad layer and the lower clad layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will now be described by way of 
example with reference to the accompanying drawings in 
15 which FIGs. 1-9 sequentially illustrate an optical 
waveguide device fabricating method according to the 
present invention . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
20 In FIG. 1, a lower clad layer 102 is formed by depositing 
a clad material on a transparent glass substrate 100. 
Here, the substrate 100, capable of transmitting UV light 
108 for curing an optical polymer layer 110, is formed of 
slide glass or a polymeric glass fabricated from 
25 polycarbonate or polymethyl methacrylate . The lower clad 
layer 102 has a lower refractive index than a given optical 
polymer material for forming a waveguide core 114 and is 
transparent in the optical wavelength range used, 

30 In FIG. 2, a metal layer 104 is deposited on the lower clad 
layer 102, and a photoresist 106 is deposited on the metal 
layer 104 by spin coating to bury the waveguide core 114. 
Then, a metal pattern W corresponding to the waveguide core 
114 is formed as shown in FIG. 4 by irradiating UV light 

35 108 onto the metal layer 104 having the photor"esist 106 
formed on it through a mask, as shown in FIG. 3. Then, the 
photoresist 106 is developed by being, submerging in a" 
development solution and then baked. Thus, the metal 
pattern W is formed in the metal layer 104 as shown in FIG/ 




5 . 

In FIG. 6, to form the waveguide core 114, the optical 
polymer layer 110 is formed by depositing an optical 
5 polymer curable by UV light 108 on the metal layer 104 by 
spin coating. Here, the optical polymer for the optical 
polymer layer 110 is linear or non- linear, and has a higher 
refractive index than that for the lower clad layer 102 and 
an upper clad layer 116 and possesses low- loss optical 

10 transmissivity in the optical wavelength range used. Then, 
UV light 108 is irradiated onto the lower surface of the 
substrate 100 having the optical polymer layer 110 formed 
on it. As a result, with the metal layer 104 used as a 
mask, only a portion of the optical polymer layer 110 in 

15 the metal pattern W is cured, while the other portion 
remains un-cured. 

In FIG. 7, when the optical polymer layer 110 is cleaned 
off by an appropriate etching solution, the non- cured 
20 portion of the optical polymer layer 110 is etched, whereas 
the cured portion in the metal pattern W avoids etching and 
becomes the waveguide core 114. Then, the metal layer 104 
acting as the mask is etched by an appropriate etching 
solution as shown in FIG. 8. 

25 

In FIG. 9, the upper clad layer 116 is formed of a clad 
material having a lower refractive index than the waveguide 
core 114, on the lower clad layer 102 having the waveguide 
core 114, thus completing the optical waveguide device 
30 fabrication process . 

Here, poling incurred by the electrical field of a non- 
linear optical polymer can be applied by. providing 
transparent electrodes on the substrate 100/ and the 
35 electrodes can be used for fabrication of a device relying 
on electro-optical effects. In addition, a/metai electrode 
heater or a metal electrode may be formed on the upper clad 
layer 116 in order to fabricate a device using thermo- 
optical or electro-optical effects. 
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As described above, in the optical waveguide device 
fabricating method according to the embodiment of the 
present invention, process simplicity can be achieved by- 
using a UV-curable optical polymer for fabrication of an 
5 optical waveguide device. In addition, the optical polymer 
layer and a photomask can be prevented from contamination 
caused by direct contact between a photomask and the 
optical polymer layer, through the back illumination of UV 
-light-- .Formation _of _the .me.tal .layer .to .act _as _a .mask .with 
10 respect to the UV light irradiated onto the lower surface 
of a substrate obviates the need for aligning the photomask 
on the substrate, resulting in a self -alignment effect. 




CLAIMS 

1. A method of fabricating an optical waveguide device 
comprising: 

5 forming a pattern layer on a lower clad layers- 

forming an optical polymer layer on the pattern layers- 
curing the optical polymer layer over a pattern- free 
portion of the pattern layer by irradiating it through the 
lower clad layer; 
10 removing the uncured parts of the optical polymer 

layer, and the pattern layer; and 

forming an upper clad layer on the lower clad layer 
and the optical polymer layer, 

15 2 , A method according to claim 1 in which the lower clad 
layer is formed on the surface of a glass substrate . 

3. A method according to claim 2 in which the substrate 
is formed from slide glass, polycarbonate or polymethyl 

20 methacrylate . 

4 . A method according to claim 2 or claim 3 in which the 
optical polymer layer is irradiated through the substrate 
and lower clad layer. 

25 

5. A method according to any preceding claim in which the 
optical polymer layer is irradiated with UV light. 

6. A method according to any preceding claim in which the 
30 pattern layer is formed by selectively etching a metal 

layer. 

7. A method according to any preceding claim in which the 
optical polymer layer is formed of a non- linear polymeric 

35 material having a higher refractive index than the upper 
clad layer and the lower clad layer. 

8. A method according to any one of claims 1-6 in which 
the optical polymer layer is formed of a linear polymeric 




material having a higher refractive index than the upper 
clad layer and the lower clad layer. 

9. A method according to any preceding claim in which the 
5 uncured parts of the optical polymer layer, and the pattern 

layer, are removed by an etching solution. 

10 . A method of fabricating an optical waveguide device 
substantially as described herein with reference to and/or 

10 as illustrated in the accompanying drawings. 
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